Isothermal microcalorimetry of pressurized systems I: a rapid method to evaluate pressurized metered dose inhaler formulations.
The techniques available to study formulation stability in pressurized metered dose inhalers (pMDIs) are limited, due to the challenging conditions of working with high pressure propellants. Isothermal microcalorimetry is a valuable tool used to screen and aid in formulation development of solid and solution drug formulations; however there are currently no available methods to evaluate pMDIs. In this paper, we have developed a method that allows measurement of such pressurized systems. Samples were prepared by cold filling ampoules with propellant (HFA 134a) and drugs of interest. Ampoule caps were fitted with a specific O-ring, coated with paraffin and pre-conditioned prior to measurement. Samples were equilibrated at 25°C, placed in a Thermal Activity Monitor III (TAM III) system and measured isothermally at 25°C for a period of at least 24 h. Using well-defined procedures and ampoule preparation techniques we were able to safely contain the volatile propellant and acquire a stable measurement baseline. We were able to rapidly determine, within 6 h, the physical stability of amorphous and crystalline drug forms of beclomethasone dipropionate and formoterol fumarate dihydrate when formulated with HFA 134a. Isothermal microcalorimetry in pressurized HFA propellant systems was shown to be a rapid screening tool to evaluate pMDI formulation physical stability. This method can potentially be applied to study pMDI formulation factors to expedite product development.